Bats are weird. This is particularly true of their reproductive biology. They are typically small and yet produce single offspring, they often store sperm for extremely long periods, males often mate long after spermatogenesis has ceased, they display true menstruation, and male lactation has been documented in one species. All of these characters make them unusual amongst mammals, and all, and much more, are discussed in depth in Crichton & Krutzsch's book.
While many chapters in the book are at first glance unlikely to be of interest to students of behaviour (e.g. Chapter 3, Peripheral endocrines in bat reproduction, by Kwiecinski & Damassa) , the importance of understanding mechanisms is becoming increasingly clear in behavioural ecology. This is exemplified by Rasweiler & Badwaik's discussion of menstruation (Chapter 5). On the basis of their considerable understanding of physiological aspects of menses in chiropterans, they question conclusions drawn by evolutionary biologists regarding its adaptive function. In addition, the depth of treatment in most chapters is astounding, as exemplified by Martin & Bernard's chapter on reproductive hormones (Chapter 2), and I think most behaviourists, particularly those who study sperm competition, would benefit from reading much of the material presented here.
Nevertheless, at least three chapters are likely to be of general interest to animal behaviourists. The first of these, on bat mating systems by McCracken & Wilkinson (Chapter 8), performs the monumental task of drawing together all the available information for bats. One surprising fact to emerge is the apparent high incidence of monogamy in this taxon (about 24% compared with 3% for mammals in general). I say apparent because this has not been confirmed genetically, and as bird studies have shown, social monogamy need not imply genetic monogamy (e.g. Birkhead & Møller 1992) . This is one issue the authors suggest is in need of further study, another being female mate choice. McCracken & Wilkinson also suggest sperm competition in bats requires additional investigation, and clearly appreciate its importance in this group. The same cannot be said of the authors of the next chapter (Racey & Entwistle, Life-history and reproductive strategies of bats, Chapter 9), who state 'There is no evidence that sperm competition actually takes place in bats . . .' and then a few lines later '. . . genetic analyses have described multiple paternity (in bats) . . . which may indicate that sperm competition does occur'. This left me a little confused, and I cannot help wondering what their definition of sperm competition may be. Also confusing is their discussion on mate choice and the idea that reproductive strategies have evolved to maximize lifetime reproductive output. I expect selection would optimize female reproductive output to maximize fitness and this need not involve maximizing the number of young produced (e.g. Madsen & Shine 1998) . However, the authors do a better job in their treatment of the various reproductive delays seen in bats (female sperm storage, delayed implantation and delayed development), although there seems to be some disagreement between them and Crichton (Sperm storage and fertilization, Chapter 7) on the unequivocal demonstration of sperm storage. Racey & Entwistle also provide discussion of what I think are compelling reasons for the evolution of reproductive delays. The chapter that may be of greatest interest to the readership of Animal Behaviour is that of Kunz & Hood (Parental care and postnatal growth in the Chiroptera, Chapter 10). The authors do a scholarly job of discussing mother-infant recognition, with the section on acoustic communication a standout. This chapter also discusses communal nursing and the unusual case of male lactation in Dyacopterus spadecius. While male nursing is yet to be confirmed, evaluating the mating system, level of sperm competition and extrapair paternity in this species is an area screaming for investigation. One other pleasing aspect of the book is that many chapters include discussion of areas in need of further research. Unfortunately, the ludicrous price (£66.00) virtually ensures that the potential benefits that could be obtained by reading much of it will not be realized by most. What a shame.
